Characterization of V-ATPase inhibitor-induced secretion of cysteine-rich with EGF-like domains 2.
We previously demonstrated that cysteine-rich with EGF-like domains 2 (CRELD2), a novel ER stress-inducible factor, is a secretory glycoprotein; however, the stimuli that induce CRELD2 secretion have not yet been characterized. In this study, we found that the perturbation of intravesicular acidification of cytoplasmic organelles in HEK293 cells stably expressing wild-type (wt) CRELD2 induced its secretion. In particular, Concanamycin A (CMA) and Bafilomycin A1 (Baf), inhibitors of vacuolar ATPase (V-ATPase), increased the secretion of CRELD2 without relying on its C-terminal structure. The levels of secretion of EGFP-fused CRELD2 (SP-EGFP-CRELD2), which consists of EGFP following the putative signal peptide (SP) sequence of CRELD2, from COS7 cells transiently transfected with this construct were also increased after each of the treatments, but their intracellular localization was barely affected by CMA treatment. Transient overexpression of 78-kDa glucose-regulated protein (GRP78) and protein disulfide isomerase (PDI) also increased the secretion of CRELD2 from HEK293 cells expressing wt CRELD2, whereas the perturbation of intravesicular acidification did not alter the expression of GRP78 and PDI in the HEK293 cells. We further studied the roles of intracellular calcium ions and the Golgi apparatus in the secretion of CRELD2 from HEK293 cells in which intravesicular acidification was perturbed. The treatment with calcium ionophore increased the secretion of wt CRELD2, while that with BAPTA-AM, an intracellular calcium chelator, did not reduce the CMA-induced CRELD2 secretion. By contrast, treatment with brefeldin A (BFA), which inhibits the transportation of proteins from the ER to the Golgi apparatus, almost completely abolished the secretion of wt CRELD2 from the HEK293 cells. In conclusion, we demonstrated that the intravesicular acidification by V-ATPase regulates the secretion of CRELD2 without relying on the balance of intracellular calcium ions and the expression of ER chaperones such as GRP78 and PDI. These findings concerning the role of V-ATPases in modulating the secretion of CRELD2, a novel ER stress-inducible secretory factor, may provide new insights into the prevention and treatment of certain ER stress-related diseases.